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(54) Packaging unit for continuously producing sealed packages for pourable food products 



(57) A packaging unit (1 ) for continuously producing 
aseptic sealed packages (2) of a pourable food product 
from a tube (3) of packaging material filled with the food 
product; the unit (1) has a first and a second forming 
chain (10, 11) in turn having, respectively, a number of 
jaws (12) and counterjaws (13) for pressure gripping 



and sealing the tube (3) at respective transverse bands 
(33); and the counterjaws (13) have respective cutters 
(50) for detaching the packages (2) from the tube (3), 
and which are activated by fixed rollers (74) via respec- 
tive transmission members (63) hinged to the counter- 
jaws (13) and cooperating with tappet members (53) in- 
tegral with the respective cutters (50). 
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Description 

[0001] The present invention relates to a packaging 
unit for continuously producing sealed packages of 
pourable food products from a tube of packaging mate- 
rial. 

[0002] Many pourable food products, such as fruit 
juice, pasteurized or UHT (ultra-high-temperature proc- 
essed) milk, wine, tomato sauce, etc., are sold in pack- 
ages made of sterilized packaging material. 
[0003] A typical example of such a package is the par- 
allelepipedal package for liquid or pourable food prod- 
ucts known as Tetra Brik Aseptic (registered trademark), 
which is formed by folding and sealing laminated strip 
packaging material. The laminated packaging material 
comprises layers of fibrous material, e.g. paper, covered 
on both sides with thermoplastic material, e.g. polyeth- 
ylene. In the case of aseptic packages, the side of the 
packaging material eventually contacting the food prod- 
uct in the package also has a layer of barrier material, 
such as an aluminium sheet, which in turn is covered 
with a layer of thermoplastic material. 
[0004] As is known, such packages are produced on 
fully automatic packaging units, on which a continuous 
tube is formed from the strip-fed packaging material; the 
strip of packaging material is sterilized on the packaging 
unit, e.g. by applying a chemical sterilizing agent, such 
as a hydrogen peroxide solution; following sterilization, 
the sterilizing agent is removed, e.g. vaporized by heat- 
ing, from the surfaces of the packaging material; and the 
strip of packaging material so sterilized is kept in a 
closed sterile environment, and is folded and sealed lon- 
gitudinally to form a tube. 

[0005] The tube is then filled with the sterilized or ster- 
ile-processed food product, and is sealed by pairs of 
jaws and then cut at equally spaced transverse bands 
to form pillow packs, which are subsequently folded me- 
chanically to form the finished, e.g. parallelepipedal, 
packages. 

[0006] Packaging units of the above type are known 
- e.g. as described in EP-A-0 887 273 - which comprise 
a pair of forming chains defining respective endless 
paths and in turn defined by a number of articulated jaws 
and counterjaws respectively; the two paths have re- 
spective substantially straight branches facing and par- 
allel to each other, and between which the tube of pack- 
aging material is fed so that the jaws cooperate with the 
corresponding counterjaws along said branches of the 
respective paths to grip the tube at a number of succes- 
sive transverse bands at which the tube is heat sealed 
transversely. The pillow packs so formed are separated 
at a cutting station located downstream from the forming 
chains and comprising a pair of counterrotating rollers, 
one of which comprises a number of cutters. 
[0007] The above solution provides for producing 
good-quality, reliable packages at an extremely high 
output rate. 

[0008] Nevertheless, a need is felt, especially in the 



case of large-size packages, e.g. of a liter or more, to 
improve cutting precision, which may be impaired by in- 
correct positioning of the sealing bands with respect to 
the rotary cuttiers. on account of the weight of the pack- 
5 ages themselves suspended between the forming 
chains and the cutting station. 

[0009] In theory, the above problem can be solved by 
incorporating the cutters in the jaws, as described, for 
example, in CD-A-592 747 and US-A-3 300 944, which 

10 provide for directly activating the cutters - fitted in sliding 
manner inside the jaws and having respective cam fol- 
lower rollers - by means of cams fixed to the machine 
structure. In so doing, however, the cam followers, on 
impact with the fixed cams, are subjected to forces with 

15 a transverse component, thus resulting in abnormal 
stress on, and rapid wear of, the cutters. 
[0010] It is an object of the present invention to pro- 
vide a packaging unit designed to eliminate the afore- 
mentioned drawbacks typically associated with known 

20 units. 

[0011] According to the present invention, there is 
provided a packaging unit for continuously producing 
sealed packages of a pourable food product from a tube 
of heat-seal sheet packaging material fed along a verti- 
25 cal feed path and filled with said food product; said unit 
comprising: 

a first forming chain having a number of articulated 
first jaws and defining an endless first path along 
30 which said first jaws are fed; 

a second forming chain having a number of articu- 
lated second jaws and defining an endless second 
path along which said second jaws are fed; 

35 said first and second path respectively comprising 

a first and a second work portion adjacent to said feed 
path of the tube of packaging material and extending 
substantially symmetrically on opposite sides of said 
feed path so that said first jaws and second jaws pres- 

40 sure grip said tube at respective equally spaced trans- 
verse bands; 

said jaws of at least one of said forming chains 
> having respective heating elements for heat sealing the 
packaging material at said transverse bands of the tube; 

45 and 

cutting means for detaching the formed packages 
from said tube by means of a transverse cut along 
the respective said transverse bands; said cutting 

50 means comprising a number of cutters housed in 
respective jaws of one of said forming chains so as 
to slide in a cutting direction between a rest position 
housed inside the respective jaws, and a forward 
position projecting frontwards from the respective 

55 said jaws, and a cam control device for controlling 
the movement of said cutters; 

said cam control device comprising a control 
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member carried in a fixed position by a supporting struc- 
ture of said unit, and, for each jaw, at least one tappet 
member integral with the respective cutter and interact- 
ing with said control member to move the cutter from 
said rest position to said forward position, and means 
for restoring said cutter to said rest position; 

characterized in that said cam control device com- 
prises, for each jaw, at least one transmission member 
connected to the jaw by means of a hinge and having a 
control surface cooperating with said control member, 
and a thrust surface facing the respective said tappet 
member in said cutting direction. 
[0012] According to the invention, the component of 
the force exchanged between the control member and 
the transmission member perpendicular to the cutting 
direction is balanced by the constraint reaction of the 
hinge and is not transmitted to the cutter, which is sub- 
jected to actuating forces directly solely in the cutting 
direction. 

[0013] A preferred, non-limiting embodiment of the 
present invention will be described by way of example 
with reference to the accompanying drawings, in which: 

Figure 1 shows a schematic side view of a packag- 
ing unit in accordance with the present invention; 
Figure 2 shows a view in perspective of a jaw and 
corresponding counterjaw of the Figure 1 unit; 
Figure 3 shows an underside half-section of the Fig- 
ure 2 counterjaw; 

Figures 4 and 5 show sections along line IV-IV in 
Figure 3, in two different operating conditions. 

[0014] Number 1 in Figure 1 indicates as a whole a 
packaging unit for continuously producing sealed pack- 
ages 2 of a pourable food product, such as pasteurized 
or UHT milk, fruit juice, wine, etc., from a tube 3 of pack- 
aging material. 

[0015] Tube 3 is formed in known manner upstream 
from unit 1 by longitudinally folding and sealing a strip 
of heat-seal sheet material, and is filled upstream with 
the sterilized or sterile-processed food product for pack- 
aging. 

[0016] Unit 1 comprises a frame 4 defined by two 
sides 5 (only one shown) and by two parallel transverse 
walls 6, 7 fixed rigidly between sides 5 to define, with 
sides 5, a compartment 8; and two forming chains 10, 
11 supported by frame 4 and respectively comprising 
first jaws 1 2 - hereinafter simply referred to as "jaws 1 2" 
- and second jaws or counterjaws 13, which cooperate 
with one another to interact with the tube 3 of packaging 
material fed through compartment 8 along a vertical 
path A. 

[0017] Chains 10, 11 define respective endless paths 
P, Q along which jaws 12 and counterjaws 13 are fed, 
and which extend respectively about walls 6 and 7 of 
frame 4 and comprise respective substantially straight 
work portions P1. Q1 parallel to each other, extending 
along feed path A of tube 3, and along which jaws 12 



and counterjaws 13 interact to pressure grip the tube. 
[0018] Jaws 12 and counterjaws 13 are an integral 
part, and define alternate links, of respective chains 10, 
1 1 . and are connected in articulated manner by pairs of 
5 rods 17. 

[0019] The supporting, actuating and guide devices 
of chains 10, 11 are known, e.g. from EP-A-0 887 263, 
and therefore not described in detail. Suffice it to say 
that the movement of jaws 1 2 and counterjaws 1 3 is de- 
io fined by cams 14, 15 fitted to walls 6, 7. 

[0020] Each jaw 1 2 and counterjaw 1 3 (Figure 2) com- 
prises a main body 20 elongated in a direction perpen- 
dicular to path A and parallel to walls 6, 7 of frame 4; 
each body 20 comprises respective end projections 21 , 
15 22, each having a first and second projecting pin 23, 24 
with respective axes spaced apart and parallel to the 
main dimension of the body; rods 17 pivot on pins 23, 
24 of jaws 12 and counterjaws 13 so as to connect pins 
23 of one jaw/counterjaw to pins 24 of the adjacent jaw/ 
20 counterjaw; and jaws 12 and counterjaws 1 3 also com- 
prise respective pairs of guide rollers 31 , 32 fitted inside 
projections 21 , 22, coaxially with pins 23, 24, and which 
roll along cams 14, 15 (Figure 1). 
[0021] Each jaw 1 2 (Figure 2) comprises an induction 
25 heating element 29 fitted to main body 20 crosswise to 
feed path A of tube 3, and which in turn comprises a pair 
of straight, parallel, front active surfaces 30. 
[0022] In lieu of heating element 29, each counterjaw 
13 (Figures 4 and 5) comprises a pressure bar 35; and 
30 heating element 29 of each jaw 12 and bar 35 of the 
corresponding counterjaw 1 3 cooperate with each other 
to pressure grip tube 3 (Figure 2) at a transverse band 
33 of the tube and heat seal the packaging material. On 
a front surface 46 facing the corresponding jaw 12 in 
35 use, bar 35 is fitted with a pair of pads 36 made of rel- 
atively flexible elastomeric material and which cooper- 
ate with the packaging material in opposition to active 
surfaces 30 of heating element 29. Pressure bar 35 of 
each counterjaw 1 3 is fitted to respective main body 20 
40 by means of a pair of elastic end connecting devices 40 
(Figure 3) - e.g. of the type described in EP-A-O 887 
269 - which are permitted a limited amount of yield in a. 
direction X perpendicular to the plane defined by the ax- 
es of pins 23, 24 and defining, in use, the direction in 
45 which pressure is applied by each jaw-counterjaw pair 
on tube 3, and the cutting direction of the packaging ma- 
terial. 

[0023] Each counterjaw 13 comprises a cutter 50 for 
cutting tube 3 at a sealing band 33 and so detaching 

so from the tube the formed package coming off forming 
chains 10, 11. In the following description, reference is 
made to one counterjaw 13, all the counterjaws 13 and 
respective cutters 50 obviously being identical. 
[0024] With reference to Figures 3 to 5, cutter 50 is 

55 fiat, rectangular and elongated parallel to the major di- 
mension of counterjaw 13, and comprises a front blade 
51 which comes out of counterjaw 13 during the cutting 
operation. More specifically, cutter 50 is housed in slid- 
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ing manner inside a middle slot 55 in pressure bar 35, 
and is secured at the ends, close to an edge 52 opposite 
blade 51 , to respective tappet members 53, which are 
fitted inside respective bushes 56 through main body 20 
so as to slide parallel to direction X, and which form part 
of a cam control device 54 described in detail later on. 
[0025] Each tappet member 53 comprises a cylindri- 
cal rod 57 having a convex control head 58 and a dia- 
metrical slot 59 formed in a free end 47 of rod 57 oppo- 
site head 58; free end 47 projects axially from main body 
20 and is housed loosely inside a milled portion 49 of 
pressure bar 35; slot 59 is engaged by edge 52 of cutter 
50; and cutter 50 is fixed rigidly to each tappet member 
by means of a screw 60, which is screwed inside a radial 
hole 61 formed in rod 57 and intersecting slot 59, and 
engages a respective through hole 62 in cutter 50. 
[0026] Cam control device 54 comprises, for each 
counterjaw 13, a pair of rocker-arm transmission mem- 
bers 63 cooperating with respective tappet members 53. 
Each transmission member 63 is hinged to the main 
body of counterjaw 13 about a pin 64 having an axis 
parallel to the plane of cutter 50 and perpendicular to 
direction X, and is in the form of a square with a first arm 
65 for controlling the respective tappet member, and a 
second arm 66 substantially perpendicular to first arm 
65. First arm 65 comprises an end portion 48 extending 
on the opposite side of tappet member 53 to pin 64 so 
that an intermediate portion of arm 65 cooperates with 
head 58 of tappet member 53, and is defined by a flat 
surface 67 facing head 58, and by an opposite, convex 
cam control surface 68; and second arm 66 comprises 
a flat stop surface 69 facing a stop member 70 fitted to 
main body 20 of counterjaw 13, and which cooperates 
with stop member 70 to define a stop position of member 
63 (Figure 4). 

[0027] A spring 71 , coaxial with rod 57, is compressed 
between head 58 of tappet member 53 and a shoulder 
72 - fixed to main body 20 and conveniently defined by 
a flange of bush 56 - so as to exert axial pressure to 
keep tappet member 53 in contact with first arm 65 of 
member 63, and, in the absence of external intervention, 
to keep second arm 66 of member 63 in contact with 
stop member 70 in said stop position. 
[0028] With transmission members 63 and tappet 
members 53 positioned as described above, cutter 50 
is set to a withdrawn or rest position in which blade 51 
is housed inside pressure bar 35 of counterjaw 13 (Fig- 
ure 4); the elastic force of springs 71 is transmitted by 
members 63 onto the main body of counterjaw 13, so 
that no elastic stress is exerted on cutter 50; and, even 
in the rest position, screws'60 securing cutter 50 to tap- 
pet members 53 are accessible by being located outside 
main body 20 of counterjaw 13. 
[0029] Cam control device 54 comprises a pair of con- 
trol rollers 74, which are secured to frame 4 in fixed po- 
sitions, at an end portion of work portion Q1 of path Q 
of counterjaws 13, so as to interact with respective 
transmission members 63 of the counterjaws. More spe- 



cifically (Figure 5), rollers 74 are rotatable about respec- 
tive horizontal-axis pins 75 fixed rigidly to frame 4 by 
supporting brackets 76, and interact with cam surfaces 
68 of respective members 63. 

5 [0030] Jaws 1 2 and counterjaws 1 3 comprise respec- 
tive devices 37 for controlling the volume of packages 
2 in the course of formation, and which are not described 
in detail by not forming part of the present invention. 
[0031] Operation of unit 1 as regards forming and 

10 sealing the packages is known and therefore not de- 
scribed in detail. 

[0032] Very briefly, each jaw 12 and counterjaw 13 in- 
teract cyclically with tube 3 of packaging material ac- 
cording to the movements imposed by cams 14,15; fol- 

is (owing initial impact and gradual compression of tube 3, 
during which the packaging material is folded locally to 
form a flat transverse sealing band 33, jaw 1 2 and coun- 
terjaw 13 reach portions P1 , Q1 of respective paths P, 
Q, along which maximum gripping pressure is exerted 

zo on tube 3, and heating element 29 of jaw 12 is supplied 
to heat seal the packaging material and so seal the ma- 
terial along two sealing lines defined by active surfaces 
1 30 of heating element 29 (Figure 4). In the course of the 
above steps, cutter 50 is kept by springs 70 in the with- 

25 drawn position shown in Figure 4. 

[0033] At the same time, volume-control devices 37 
interact with the lateral surface of the package being 
formed to impose a predetermined shape with the aid 
of preformed weakening lines on the material. 

30 [0034] Before jaw 12 and respective counterjaw 13 
withdraw from the packaging material, cam surfaces 68 
of transmission members 63 reach respective control 
rollers 74; and contact between surfaces 68 and rollers 
74 commences at end portions 48 of arms 65, i.e. with 

35 a lever arm greater than that of contact between surfac- 
es 67 and tappet members 53, so as to multiply the force 
transmitted to tappet members 53. 
[0035] On entering into rolling contact with rollers 74, 
members 63 perform an actuating and a return stroke - 

*o by rotating respectively, clockwise and anticlockwise in 
Figures 4 and 5 - according to the movement defined by 
the contours of surfaces 68. Flat surfaces 67 of first arms 
65 of transmission members 63 transmit a purely axial 
force to tappet members 53, which move cutter 50 into 

4 5 the forward position (Figure 5), in opposition to springs 
71 , so as to cut the packaging material along a cutting 
line crosswise to the material and halfwiay between the 
two sealing lines (Figure 5). On cutting through the ma- 
terial, blade 51 of cutter 50 is received inside a corre- 

50 sponding slot 77 in jaw 1 2. 

[0036] Once the material is cut, cutter 50 is restored 
by springs 71 to the rest position; jaw 12 and respective 
counterjaw 13 are parted; and package 2, detached 
from the continuous tube of packaging material and as 

55 yet in the form of a pillow pack, may be guided to a fol- 
low-up processing station, e.g. a folding station, where 
it is formed into the finished configuration. 
[0037] The advantages of unit 1 according to the 
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ing chains (10, 11) having respective heating ele- 
ments (29) for heat sealing the packaging material 
at said transverse bands (33) of the tube (3); and 

5 - cutting means (50) for detaching the formed 
packages (2) from said tube (3) by means of a 
transverse cut along the respective said trans- 
verse bands; said cutting means comprising a 
number of cutters (50) housed in respective 
w jaws (1 3) of one ( 1 1 ) of said forming chains (1 0, 

11) so as to slide in a cutting direction (X) be- 
tween a rest position housed inside the respec- 
tive jaws (13), and a forward position projecting 
frontwards from the respective said jaws (13), 
15 and a earn control device (54) for controlling the 

movement of said cutters (50); 



Claims 

1. A packaging unit (1) for continuously producing 
sealed packages (2) of a pourabie food product 
from a tube (3) of heat-seal sheet packaging mate- 
rial fed along a vertical feed path (A) and filled with 

said food product; said unit comprising: 

c 

a first forming chain (10) having a number of 
articulated first jaws (12) and defining an end- 
less first path (P) along which said first jaws 
(12) are fed; 

a second forming chain (11) having a number 
of articulated second jaws (13) and defining an 
endless second path (Q) along which said sec- 
ond jaws (13) are fed; 

said first and second path respectively com- 
prising a first and a second work portion (P1, Q1) 
adjacent to said feed path (A) of the tube (3) of pack- 
aging material and extending substantially symmet- 
rically on opposite sides of said feed path (A) so that 
said first jaws (12) and second jaws (13) pressure 
grip said tube (3) at respective equally spaced 
transverse bands (33); 

said jaws ( 1 2) of at least one (1 0) of said form- 



said cam control device (54) comprising a 
control member (74) carried in a fixed position by a 
supporting structure (4) of said unit (1), and, for 
each jaw (13), at least one tappet member (53) in- 
tegral with the respective cutter (50) and interacting 
with said control member (74) to move the cutter 
(50) from said rest position to said forward position, 
and means (71 ) for restoring said cutter (50) to said 
rest position; 

characterized in that said cam control device 
(54) comprises, for each jaw (1 3), at least one trans- 
mission member (63) connected to the jaw (13) by 
means of a hinge (64) and having a control surface 
(68) cooperating with said control member (74), and 
a thrust surface (67) facing the respective said tap- 
pet member (53) in said cutting direction (X). 

2. A unit as claimed in Claim 1 , characterized in that 
said transmission member (63) comprises a first 
arm (65) having said control surface (68) and said 
thrust surface (67); said first arm (65) comprising an 
end portion (48) extending on the opposite side of 
said tappet member (53) to said hinge and defining 
at least part of said control surface (68). 

3. A unit as claimed in Claim 2, characterized in that 
said transmission member (63) is in the form of a 
rocker arm, and comprises a second arm (66) hav- 
ing a stop surface (69) cooperating with said jaw 
(13) to define a stop position of said tappet member 
(53) by virtue of said elastic means (71). 

4. A unit as claimed in Claim 3, characterized in that 
said control surface (68) has a cam profile; and in 
that said control member is a roller (74) rotating 
about a fixed pin (75). 

55 5. A unit as claimed in any one of the foregoing Claims, 
characterized in that said tappet member (53) com- 
prises a rod (57) fitted through said jaw (13) so as 
to slide in said cutting direction (X), and having a 



present invention will be clear from the foregoing de- 
scription. 

[0038] In particular, employing transmission mem- 
bers 63 hinged to counterjaws 13 and interposed be- 
tween control rollers 74 and tappet members 53 pro- 
vides for transmitting to pins 75 of the rollers the actu- 
ating force components crosswise to cutting direction X, 
so that tappet members 53 are subjected to purely axial 
forces, and no transverse force is exerted on cutters 50. 
[0039] Moreover, cutters 50 are so assembled as to 
enable fast, troublefree, absolutely safe replacement in 
the event of wear. 

[0040] Screws 60, in fact, are easily accessible at all 
times and need simply be removed to extract cutter 50 
from the front. Moreover, each cutter 50 is subjected to 
no elastic forces, which are transmitted to the main body 
of counterjaw 13 by transmission members 63, so that 
removal of screws 60 involves no danger to the operator. 
[0041] Clearly, changes may be made to unit 1 as de- 
scribed herein without, however, departing from the 20 
scope of the present invention. 

[0042] In particular, the fixed control member may be 
defined by a cam as opposed to a roller; cam surface 
68 of each transmission member 63 may be replaced 
by a cam follower roller carried by the first arm of the 25 
transmission member; and screws 60 securing cutters 
50 may be replaced by any appropriate fastening mem- 
ber, e.g. a fast-fit fastening member. 
[0043] Finally, cutters 50 may be carried by jaws 12 
as opposed to counterjaws 13. 30 
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convex head (58) cooperating with said thrust sur- 
face (67) of said transmission member (63); said 
means for restoring said cutter (50) comprising a 
spring (71) coaxial with said rod (57) and com- 
pressed between said head (58) and a shoulder 5 
(72) fixed to said jaw (13). 

6. A unit as claimed in Claim 5, characterized in that 
said jaw (13) comprises a main body (20), and a 
pressure bar (35) connected to said main body (20) io 
by elastic connecting means (40) ; said tappet mem- 
ber (53) being fitted in sliding manner through said 
main body (20); and said cutter (50) being housed 

in sliding manner inside a middle slot (55) in said 
pressure bar (35). 15 

7. A unit as claimed in Claim 6, characterized by com- 
prising fastening means (60) for fastening said cut- 
ter (50) to an end portion (47) of said rod (57) pro- 
jecting axially from said main body (20) of said jaw 20 
(13). 

8. A unit. as claimed in Claim 7, characterized in that 
said rod (57) comprises a middle axial slot (59) in 
said end portion (47); said cutter (50) having an 25 
edge (52) housed in, and locked by said fastening 
means (60) inside, said middle axial slot (59) in said 

rod (57). 

9. A unit as claimed in any one of Claims 4 to 8, char- 30 
acterized in that said cam control device (54) com- 
prises a pair of control rollers (74); two tappet mem- 
bers (53), for each said jaw (13), fitted close to op- 
posite ends of a respective said cutter (50); and two 
respective transmission members (63) cooperating 35 
with said tappet members (53). 
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